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CABINET-REAR VIEW 
DISASSEMBLY INSTRUCTIONS 


CHASSIS REMOVAL 


Remove two caps from cabinet top and remove two screws 
holding cabinet to cabinet front. Remove four screws (from 
bottom) holding cabinet back to cabinet front and remove 
back. 


Disconnect HV anode, CRT socket and ground leads. 
Remove two screws (from bottom) holding main chassis 
assembly to cabinet bottom and remove assembly from 
cabinet. 


Remove four screws holding AC power assembly to power 
supply assembly and main chassis. Remove assembly and 
disconnect connectors as required. Remove five screws 
holding power supply assembly to main chassis assembly 
and cabinet front brace and remove power supply 
assembly. Remove four screws holding power supply cover 


and lift cover off power supply. Remove five screws holding 
power board to chassis, disconnect connectors and lift 
board out of chassis. 


Remove knobs from cabinet front. Remove three screws 
holding control indicator assembly to cabinet front and 
remove assembly from cabinet. 


CRT REMOVAL 


CAUTION: Set employs CRT with neck assemblies per- 
manently bonded to CRT. Do Not attempt to remove neck 
assemblies from CRT. 


Follow "Chassis Removal" procedure and lay set facedown 
on a soft protective surface. Remove four screws holding 
CRT to cabinet front and lift CRT out of cabinet. Do Not lift 
CRT by the neck. 


SERVICING IN THE FIELD 


CRT IMPLOSION PROTECTION AND CLEANING 


Implosion protection is an integral part of the picture tube, 
cleaning accomplished without CRT removal. 


FUSE DEVICES 


A 4-amp fuse is used for AC line protection. (See photo, 
Cabinet- Rear View.) 


LAMP ACCESSIBILITY 
Lamp is accessible after removing cabinet back. 


HORIZONTAL OSCILLATOR 


Adjustment of the horizontal hold is accomplished by the 
proper setting of the horizontal hold control (See photo, 
Cabinet-Rear View.) 
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WIDTH 


The width may be varied by adjusting the width coil. (See 
Placement Chart.) 


FOCUS 


The focus may be varied by a focus control. (See photo, 
Cabinet-Rear View.) 


CENTERING 


Horizontal centering is accomplished by proper adjustment 
of the horizontal centering control. (See Placement Chart.) 


Vertical centering is accomplished by proper adjustment of 
the vertical centering control. (See Placement Chart.) 
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SCHEMATIC NOTES 


-ж- Circuitry not used in some versions 
--- Circuitry used in some versions 


< + о 


See parts list 
Ground 
Comrnon tie point 


Waveforms and voltages are taken from ground, unless 


noted otherwise. 


Waveforms: triggered scope, RGB pattern generator. 
Item numbers in rectangles appear in the alignment/ad- 


justment instructions. 
Supply voltages maintained as shown at input. 


Voltages measured with digital meter, with signal ap- 
plied. 

Controls adjusted for normal operation. 

Terminal identification may not be found on unit. 

Capacitors are 50 volts or less, 5% unless noted. 

Electrolytic capacitors are 50 volts or less, 20% unless 
noted. 

Resistors are 1⁄2W or less, 5% unless noted. 

Value in ( ) used in some versions. 

Measurements with switching as shown, unless noted. 
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MEASUREMENTS TAKEN WITH LOW POWER OHMS METER 
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TROUBLESHOOTING AID 


Note: Waveforms taken with triggered scope, Keyed-Rainbow generator. Schematic voltages measured with digital meter, no 


signal. Controls adjusted for normal operation. 


PICTURE 


NO PIC, NO RASTER: Check AC power supply and sources generated from Horizontal Output Transformer (T401). Refer to 


"Troubleshooting" Power Supply and Horizontal circuits. 


NO PIC, HAS RASTER: Check source voltages from Horizontal Output Transformer (7401). Refer to "Troubleshooting" Hori- 


zontal circuits. 


LOW OR EXCESSIVE BRIGHTNESS: Check Video and Luminance circuits. Refer to "Troubleshooting" Video circuit. 


SWEEP 


NO RASTER: Check HV rectifier, Part of Horizontal Output Transformer (T401). 


Refer to "Troubleshooting" Horizontal circuit. 


NO VERT DEFLECTION: Refer to "Troubleshooting" Vertical circuit. 


POOR VERT LIN OR FOLDOVER: Refer to "Troubleshooting" Vertical circuit. 


POOR HORIZ LIN OR FOLDOVER: Refer to "Troubleshooting" Horizontal circuit. 
NARROW PICTURE: Refer to "Troubleshooting" Horizontal circuit. 


VERT OFF FREQUENCY: Refer to "Troubleshooting" Vertical circuit. 


¿`V LINO 


HORIZ OFF FREQUENCY: Refer to "Troubleshooting" Horizontal circuit. 


SYNC 


NO VERT/HORIZ SYNC: Refer to "Troubleshooting" Sync circuit. 


RASTER 


£SLS 13GON 


YELLOW (NO BLUE): Check Chroma and Blue Output circuits. Refer to "Troubleshooting" Raster circuit. 


CYAN (NO RED): Check Chroma and Red Output circuits. Refer to "Troubleshooting" Raster circuit. 


MAGENTA (NO GREEN): Check Chroma and Green Output circuits. Refer to "Troubleshooting" Raster circuit. 


TROUBLESHOOTING 


POWER SUPPLY 


Check the AC Line Fuse (F801). If bad, check for possible 
short at Bridge Rectifier Diodes (D801 thru D804), DC to DC 
Converter Transformer (T802), Output Transistor (Q801) and 
SCR 0805. Replace defective components and apply 120 
VAC power. 


Check for 153V (with respect to isolated ground) at the 
cathode of Diode D801 and at the collector of Transistor 
0801. Check voltages and waveforms (with respect to 
isolated ground) at pin 12 of Transformer T802, base of 
Transistor Q801 and the anode of SCR Q805. Check for 
115V at the cathode of Diode D815. If the 115V is missing, 
check Transformer T802, Transistor Q801, SCR Q805 and 
associated components. Check sources that are developed 
from the Horizontal Output Transformer (T401), refer to the 
"Power Supply" section of this Troubleshooting guide. 


VERTICAL 


No vertical deflection. Inject a vertical signal at pin 2 of the 
Sync Processor IC (Q402). If vertical deflection returns, 
check voltages, waveforms and components associated 
with pins 2, 3, 4, 6, 7 and 8 of IC Q402 and associated cir- 
cuitry. |f the vertical deflection does not return, check 
voltages, waveforms and components associated with Ver- 
tical Driver Transistor (Q301), Vertical Output Transistor 
(Q302 and Q303), Electrolytic C315 and the vertical winding 
on the deflection yoke. 


Vertical linearity or foldover problems can be caused by ver- 
tical feedback and bias circuits. Check the condition of 
Diodes D301 thru D306, Electrolytic C315, Side Pincushion 
Transformer (T402) and associated circuitry. 


TROUBLESHOOTING (Continued) 


SYNC 


No vertical sync. Check for vertical pulses at pin 9 of P2, 
check voltages, waveforms and components associated 
with pins 2 thru 8 of the Sync Processor IC (Q402). 


No horizontal sync. Check for horizontal pulses at pin 8 of 
P2, check voltages, waveforms and components associated 
with the Horizontal Amp Transistors (Q204 and Q205) and 
pins 13 thru 16 of IC Q402. 


RASTER 
Check the CRT and CRT voltages and waveforms. 


Raster is magenta (No green). Check voltages, waveforms 
and components associated with Tfansistors 0535, 0534, 
9532, 0533 and ріп 4 of the CRT socket. 


Raster is yellow (No blue). Check voltages, waveforms and 
components associated with Transistors Q505, Q504, Q502, 
Q503 and pin 9 of the CRT socket. 


Raster is cyan (No red). Check voltages, waveforms and 
components associated with Transistors Q565, Q564, Q562, 
Q563 and pin 6 of the CRT socket. 


Raster has a keystone shape. Check the deflection yoke. 


Raster has a pincushion shape. Check the Side Pincushion 
Transformer (T402) and associated circuitry. 


Raster has height or width problems. Refer to the "Ver- 
tical", "Horizontal" and "Power Supply" sections of this 
Troubleshooting guide. 


HORIZONTAL 


Check for 115V at the collector of the Horizontal Output 
Transistor (0403). If 115V is missing, check for 115V at 
TP91, at both ends of Coil L404 and at pins 7 and 8 of the 
Horizontal Output Transformer (T401). If the 115V is miss- 
ing at TP91, refer to the "Power Supply". 


inject a horizontal signai at the base of Transistor 0403. if 
the high voltage returns, check voltages, waveforms and 
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components associated with pins 9 thru 12 of the Sync Pro- 
cessor IC (Q402), Horizontal Driver Transistor (Q401) and 
associated components. If the high voltage does not return, 
check voltages, waveforms and components associated with 
Transistor 0403 and Transformer Т401. 

The high voltage rectifier is a part of Transformer T401 
assembly and may be bad. Check for possible shorts at the B + 
sources that are developed from Transformer T401 that could 
be loading down the horizontal circuits. Check for 207V at 
the cathode of Diode D405, 43.2V at the cathode of Diode 
D307 and 13.61V at the cathode of Diode D404. 


Poor horizontal linearity or foldover problems may be caused 
by the condition of Capacitors C422 and C415, Side Pin- 
cushion Transformer (7402) and associated circuitry. 


VIDEO 


No characters appear on the screen of the CRT. Check for 
5.01V at pin 14 of the Inverter ICs (Q201 and Q253) and 
check the Regulator IC (Q203). 


Inject a video signal at the base of the Blue Amp Transistor 
(Q506) and check for blue picture on the CRT. If there is no 
video on the CRT, check voltages, waveforms and com- 
ponents associated with Transistors 0506, 0502, 0503, Q504 
and Q505. 


Inject a video signal at the base of the Green Amp Tran- 
sistor (Q536) and check for green picture on the CRT. If 
there is no video on the CRT, check voltages, waveforms 
and components associated with Transistors Q536, Q532, 
Q533, Q534 and Q535. 


Inject a video signal at the base of the Red Amp Transistor 
(Q566) and check for red picture on the CRT. If there is no 
video on the CRT, check voltages, waveforms and com- 
ponents associated with Transistors Q566, Q562, Q563, Q564 
and Q565. 


If video appears on the screen of the CRT, check voltages, 
waveforms and components associated with Transistors 
Q206, Q251, Q252 and ICs Q201 and Q253. Check the CRT 
and CRT voltages and waveforms. 


ines, check voltages and components 
Blanking Transistor (Q202). 
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MISCELLANEOUS ADJUSTMENTS 


B+ ADJUSTMENT 


Connect a DC meter to TP91, low side to ground. Apply 
power to Monitor. Adjust B+ Adjust Control (R851) for 
+ 115V. 


HORIZONTAL HOLD ADJUSTMENT 


Connect a RGB video pattern generator to the Monitor. Use 
a color bar pattern. Connect a .14F Capacitor from ТР22 to 
ground. Adjust Horizontal Hold Control (R409) until the 
bars stop (in sync) or slowly float across the screen. 
Remove the .1pF Capacitor. 


HORIZONTAL AND VERTICAL CENTERING 


Connect a RGB video pattern generator to the Monitor. Use 
a color bar pattern. Adjust Horizontal Center Control (R434) 
for best horizontal centering of the raster. Adjust Vertical 
Center Control (R336) for best vertical centering of the 
raster. 


HORIZONTAL PHASE CONTROL 


Adjust Horizontal Phase Control (R413) to place the cursor 
at the left edge of the raster. 


PURITY ADJUSTMENT 


Degauss the CRT, if necessary. Set the Blue (R517) and 
Green (R547) Background Controls to MINIMUM. Advance 
the Red Background Control (R577) to produce a red raster. 
Loosen the deflection yoke and slide it back against the 
Purity/Convergence Assembly. Adjust the Purity Magnets 
to produce a vertical red stripe at the center of the screen. 
Slide the deflection yoke forward to produce uniform red 


raster. Check for pure blue and green screens by advancing 
the Blue (R517) and Green (R547) Background Controls опе 
at a time. 


COLOR TEMPERATURE ADJUSTMENT 


Set the Blue (R506) and Green (R536) Drive Controls to 
midrange. Set the Red (R577), Blue (R517) and Green (R547) 
Background Controls to MINIMUM. Set Service Switch 
(S301) to Service position. From MINIMUM position adjust 
Screen Control (R999B) to obtain a dim line of a 
predominate color. Adjust the two background controls of 
the least predominate colors to obtain a dim white line. Set 
Service Switch to Normal. Adjust the Blue (R506) and Green 
(R536) Drive Controls for a black and white picture 


CONVERGENCE ADJUSTMENTS 


Connect a RGB video pattern generator to the antenna ter- 
minals and tune in a dot pattern. Adjust Four-pole Con- 
vergence Magnets to converge the red and blue dots at the 
center of the screen. Adjust Six-pole Convergence Magnets 
to converge the red/blue dots over the green dots at the 
center of the screen. 


Tune in a crosshatch pattern. Remove the rubber wedges 
between the deflection yoke and CRT. Tilt the deflection 
yoke up or down to converge the vertical lines at the top and 
bottom of the screen and the horizontal lines at the right 
and left sides of the screen. Tilt the deflection yoke to the 
right or left to converge the horizontal lines at the top and 
bottom of the screen and the vertical lines at the right and 
left sides of the screen. Repeat convergence procedure if 
necessary to obtain the best overall convergence. Replace 
the rubber wedges. 
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PRELIMINARY SERVICE CHECKS (Continued) 


PRELIMINARY SERVICE CHECKS ~ 


This data provides the user with a time-saving service tool 
which is designed for quick isolation and repair of com- 
puter malfunctions. 


> 
> => sT 
N См < 
CN с“ 
зыр, w МӘ 


Check all interconnecting cables for good connection and 
correct hookup before making service checks. 
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Lu сз 
со m » CHASSIS REMOVAL I 
“Т N 
be Remove two caps from cabinet top and remove two screws holding cabinet to cabinet front. Remove four 
с “> screws (from bottom) holding cabinet back to cabinet front and remove back. 
< < 
=) © Disconnect HV anode, CRT socket and ground leads. Remove two screws (from bottom) holding main O 
O chassis assembly to cabinet bottom and remove assembly from cabinet. O ДИЕ 
cc m ow 
S Remove four screws holding AC power assembly to power supply assembly and main chassis. Remove n = ' 
crac) assembly and disconnect connectors as required. oi р" 
ES а 
з Remove five screws holding power supply assembly to main chassis assembly and cabinet front brace and 
remove power supply assembly. 
wn Remove four screws holding power supply cover and lift cover off power supply. Remove five scews 
holding power board to chassis, disconnect connectors and lift board out of chassis. 
| Remove knobs from cabinet front. Remove three screws holding contro! indicator assembly to cabinet 
aed front and remove assembly from cabinet. 
Li 
CRT REMOVAL 
сі CAUTION: Set employs CRT with neck assemblies permanently bonded to CRT. Do Not attempt to remove 
> neck assemblies from CRT. 
лан. 
С) Follow "Chassis Removal” procedure and lay set facedown оп a soft protective surface. Remove four 
rie screws holding CRT to cabinet front and lift CRT out of cabinet. Do Not lift CRT by the neck. 
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PRELIMINARY SERVICE CHECKS (Continued) 


SERVICE CHECKS 


SEE INTERCONNECTING DIAGRAM, PLACEMENT CHART, AND PHOTOS TO MATCH 
THE NUMBER IN THE CIRCLES WITH THOSE IN THE FOLLOWING DATA FOR SERVICE ` 


CHECKS TO BE PERFORMED. 


©) POWER SUPPLY 


(2) МО RASTER 


(А) 


Сһеск АС Ғиве (Ғ801). 


If Fuse F801 is bad, check Bridge Rectifier 
Diodes (D801 thru D804). 


Check for 120VAC at the output connector of the 
AC Input Board. 


If the 120VAC is missing, check Coil L804. 


(B) 


(C) 


(D) 


If the HV is missing, check the Horizontal Output 
Transistor (0403). 


Check for 115V at the collector of Transistor 
Q403. 


If the 115V is missing, check Coils L404, L808, 
and pin 7 and 8 of the Horizontal Output 
Transformer (7403) for continuity. 


Check the Sync Processor IC (Q402) by substitu- 


tion. 


(E) Disconnect DC output connector from Power 


Board. (F) Check the Service Switch (5301). 


(F) Check for 115V across the DC output connector (G) Check the CRT with a CRT tester. 


on the Power Board. If 115V is missing, check 
the Power Board by substitution. (3) МО VIDEO 
(G) Check the adjustment of B+ Adjust Control (A) Check RGB connector P2 at the Computer and 


(R851), see Miscellaneous Adjustments. P201 at the Monitor for bad connections. 


(B) Check the voltages on the CRT socket. 


(A) Check the CRT HV Anode voltage with a HV 
probe. 


TEST EQUIPMENT AND TOOLS PARTS LIST AND DESCRIPTION 


TEST EQUIPMENT ITEM PART NO. DESCRIPTION 
Digital Volt/Ohm Meter D801 Bridge Rectifiers 
High Voltage Probe thru 
CRT Tester D804 
F801 4A Fuse 
TOOLS L404 RF Choke 
L804 AC Line Choke 
Phillips Screwdriver L808 RF Choke 
ми" Nut Driver Q402 Sync Processor IC 
Soldering !ron Q403 Horiz Output 
Desoldering Tool Transistor 
R851 B+ Adjust Control 
$301 Service Switch 
T403 Horiz Output 
Transformer 


0402 


SYNC PROCESSOR 


O 


VERT CENTER 


HORIZ CENTER 


BLUE DRIVE 


GREEN DRIVE 


P201 


PRELIMINARY SERVICE CHECKS (Continued) 
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HORIZ PHASE 


HORIZ HOLD 


VERT HOLD 


VERT SIZE 
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NORMAL/SERVICE 


CHASSIS-TOP VIEW 
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PRELIMINARY SERVICE CHECKS (Continued) 
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POWER SUPPLY BOARD 
VI 


T801 


D801 


0803 


0804 


0802. 


115v R851 


R890 R801 
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PRELIMINARY SERVICE CHECKS (Continued) 


MISCELLANEOUS ADJUSTMENTS 


B+ ADJUSTMENT 


Connect a DC meter to TP91, low side to ground. Apply 
power to Monitor. Adjust B+ Adjust Control (R851) for 
+ 115V. 


HORIZONTAL HOLD ADJUSTMENT 


Connect a RGB video pattern generator to the Monitor. Use 
a color bar pattern. Connect a .1uF Capacitor from TP22 to 
ground. Adjust Horizontal Hold Control (R409) until the 
bars stop (in sync) or slowly float across the screen. 
Remove the .1pF Capacitor. 


HORIZONTAL AND VERTICAL CENTERING 


Connect a RGB video pattern generator to the Monitor. Use 
a color bar pattern. Adjust Horizontal Center Control (R434) 
for best horizontal centering of the raster. Adjust Vertical 
Center Control (R336) for best vertical centering of the 
raster. 


HORIZONTAL PHASE CONTROL 


Adjust Horizontal Phase Control (R413) to place the cursor 
at the left edge of the raster. 


PURITY ADJUSTMENT 


Degauss the CRT, if necessary. Set the Blue (R517) and 
Green (R547) Background Controls to MINIMUM. Advance 
the Red Background Control (R577) to produce a red raster. 
Loosen the deflection yoke and slide it back against the 
Purity/Convergence Assembly. Adjust the Purity Magnets 
to produce a vertical red stripe at the center of the screen. 
Slide the deflection yoke forward to produce uniform red 
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raster. Check for pure blue and green screens by advancing 
the Blue (R517) and Green (R547) Background Controls one 
at a time. 


COLOR TEMPERATURE ADJUSTMENT 


Set the Blue (R506) and Green (R536) Drive Controls to 
midrange. Set the Red (R577), Blue (R517) and Green (R547) 
Background Controls to MINIMUM. Set Service Switch 
(S301) to Service position. From MINIMUM position adjust 
Screen Сопіго! (R999B) to obtain a dim line of a 
predominate color. Adjust the two background controls of 
the least predominate colors to obtain a dim white line. Set 
Service Switch to Normal. Adjust the Blue (R506) and Green 
(R536) Drive Controls for a black and white picture 


CONVERGENCE ADJUSTMENTS 


Connect a RGB video pattern generator to the antenna ter- < 
minals and tune іп a dot pattern. Adjust Four-pole Con- =$ 
vergence Magnets to converge the red and blue dots at the Із 


center of the screen. Adjust Six-pole Convergence Magnets 
to converge the red/blue dots over the green dots at the 
center of the screen. 


Tune in a crosshatch pattern. Remove the rubber wedges 
between the deflection yoke and CRT. Tilt the deflection 
yoke up or down to converge the vertical lines at the top and 
bottom of the screen and the horizontal lines at the right 
and left sides of the screen. Tilt the deflection yoke to the 
right or left to converge the horizontal lines at the top and 
bottom of the screen and the vertical lines at the right and 
left sides of the screen. Repeat convergence procedure if 
necessary to obtain the best overall convergence. Replace 


the rubber wedges. 
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PRELIMINARY SERVICE CHECKS (Continued) 
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PLACEMENT CHART 


INTERCONNECTING DIAGRAM 
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